When HeLa cells were simultaneously infected with a high multiplicity of poliovirus and a low multiplicity of Newcastle disease virus (NDV), a definite inhibition of NDV growth was observed, while the growth of poliovirus was unaffected. Moreover, under conditions where the multiplication of poliovirus was prevented by guanidine, which is known to inhibit the formation of the ribonucleic acid (RNA)-dependent RNA polymerase specific for poliovirus (D. Baltimore et al., Proc. Natl. Acad. Sci. U. S. 49:843, 1963), the inhibitory effect of poliovirus on NDV growth was also observed. This interference with NDV growth caused by poliovirus was found not only in the case of simultaneous infection of poliovirus but also under the condition of superinfection as late as 4 hr after NDV infection. Since the factor inhibitory for NDV growth is operative in the presence of guanidine, it must be either a component of the poliovirus inoculum or some product(s) synthesized in the presence of guanidine under the direction of poliovirus RNA. The stage in the growth of NDV susceptible to this factor may still be present at 4 hr after infection with NDV. In an attempt to study the mechanism of this inhibition, the present experiment was conducted.
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A Under our experimental conditions, NDV attained titers of 105 to 106 PFU/ml at 9 hr after infection. When poliovirus was inoculated simultaneously with NDV at an input MOI of 10, the growth of NDV was inhibited almost to the background level of 103 PFU/ml (Table 1 ). In the same experiment, the titer of cell-associated NDV determined at 1 hr was almost the same irrespective of the presence or absence of poliovirus, indicating that the adsorption of NDV to the cell was not affected by simultaneous infection of poliovirus. This was also confirmed directly in a separate experiment where the adsorption rate of NDV to the poliovirus-infected cells was found to be the same as to the nontreated cells by titrating the residual inoculum as a function of time.
Poliovirus-induced NDV inhibition was also observed when the growth of poliovirus was prevented by 100 jig of guanidine-HCl per ml. Different degrees of inhibition of NDV were obtained by varying the MOI of poliovirus. As the MOI of poliovirus increased within the range from 5 to 100, more definite inhibition of NDV was observed. The mode of inhibition of NDV growth by poliovirus in the presence of guanidine is shown in Fig. 1 . In this experiment, NDV-infected cells were superinfected with poliovirus in the presence of guanidine at an input MOI of 50 J. VIROL. press). Since the viral RNA rather than the viral coat protein is presumed to be primarily affected by UV irradiation under these experimental conditions, the presence of the incoming poliovirus RNA or some product(s) synthesized under the direction of poliovirus RNA may be responsible for this inhibition. To confirm that this inhibitory factor on NDV growth is certainly associated with infectious poliovirus particle, an experiment using purified poliovirus is in progress.
Poliovirus is known to inhibit host cell macromolecular syntheses in the presence of guanidine (J. J. Holland, J. Mol. Biol. 8:574, 1964 aPoliovirus, partially purified by differential centrifugation and fluorocarbon treatment, was suspended in Dulbecco's phosphate-buffered saline, and 1 ml of the suspension was irradiated by UV of 2,000 ergs per cm2 per sec for 30 sec (UV 30 sec polio) and 120 sec (UV 120 sec polio) in a 6.5-cm petri dish. The infectivity was reduced to 25 and 0.45%, respectively. The effect of these viruses on the yield of NDV at 9 hr of infection was examined. In this case, the MOI of poliovirus was 25, and 100,ug/ml of guanidine-HCl was present throughout the experiment. that some factor(s) which is responsible for the inhibition of host-cell macromolecular synthesis also acts on NDV growth. It is unlikely that the factor which is responsible for the inhibition of host-cell RNA synthesis acts on NDV growth, because it is known to reduce the activity of hostcell RNA polymerase (J. J. Holland, Proc. Natl. Acad. Sci. U. S. 49:23, 1963 ) and this polymerase is quite different from virus-specific one. On the other hand, the possibility exists that the factor inhibitory for protein synthesis in the host cell may be responsible for the inhibition of NDV growth. The report that ultraviolet-irradiated poliovirus has no effect on host-cell protein synthesis (S. Penman Carver, J. Virol. 1:334, 1967 ). The present paper reports additional data on the interfering activity of poliovirus on NDV growth.
In summary, it was found that NDV growth in HeLa cells is inhibited by superinfection with poliovirus in the presence of guanidine. The process which is inhibited by poliovirus continues to function up to a late stage of NDV multiplication. Poliovirus loses its inhibitory activity upon ultraviolet irradiation. The possible relation of this inhibition to that found for host protein synthesis after poliovirus infection is discussed.
